INTRODUCTION
Tobacco aroma consists of a large number of minor components. Up to the present, more than 300 volatile compounds are known to exist in tobacco leaves. Most of these compounds are thought to be generated by the oxidative degradation of terpenoids such as carotenoids, thunberganoids, labdanoids and acyclic polyisoprenoids during the curing and aging process. To find the representative aroma constituents of tobacco, we have been studying the essential oils of good quality Burley tobacco l,eaves. Burley tobacco represents about 10 °/o of the tobacco grown in the world. It, is an aircured type tobacco and possesses excellent smoking characteristics for American blend cigarette tobaccos.
EXPERIMENTAL
The process of extraction and fractionation of the essential oils of Burley tobacco is shown in Figure 1 . The medium-range boiling point fraction (M-fraction) was obtained from 370 kg of air-cured U.S. Burley tobacco leaves by means of dichloromethane extraction, steam-distillation under reduced pressure, fractionation and distillation under reduced pressure, The M-fraction had a representative aroma of the essential oils. The column chromatography of the M-fraction was carried out using hexane and ether by stepwise increasing the polarity. The results of the chromatography are shown in Figure 2 . The fractions obtained from the column chromatography were further separated by preparative gas chromatography. The materials isolated were analyzed by obtaining their MS, IR, NMR and UV spectra (1, 2). Column chromatography of the medium-range boiling point fraction (M-fraction). 
RESULTS AND DISCUSSION
A gas duomatogram of the neutral volatile fraction of air-cured and aged Burley tobacco using a 60 m glass capillary column coated with OV-101 is shown in Figure 3 . The largest peak is neophytadiene, but it contributes little to tobacco flavor. Megastigmatrienones and solanone are representative aroma compounds in tobacco. The former are presumably derived from carotenoids, and the latter is from thunberganoids. A gas chr6matogram of the neutral volatile fraction prepared from Burley tobacco just before curing and aging is shown in Figure 4 . Compared with the aged leaves, aroma components exist in a smaller amount. On the other hand, cyclic diterpenoids, thunberganoids, exist in a· larger amount. These results suggest that most of the aroma components are generated during curing and aging.
Compounds Obtained from Burley Tobacco Essential Oils
The compounds identified (Table 1) include 12 hydrocarbons, 37 ketones and ketols, 6 esters, 22 alcohols and . The content of each group was evaluated by integration of the peaks in the gas chromatograms. Another classification of the identified compounds in terms of specific carbon skeletons is shown in Table 2 . The 1st and 2nd groups contain carotenoid and thunberganoid-related compounds, respectively. These compounds had a char- 
Thunberganoid-Related Compounds:
The compounds which seem to be degradation products of thunberganoids are organoleptically important (Fig. 5 ). Solanone and norsolanadione were obtained in large amounts. The occurrence of other diterpenoids, labdanoids, has been known in cigar tobacco and Oriental tobacco. In Bovolldes.
Bovolide Dihydrobovolide
Hydroxydihydrobovolide Spiroxabovolide addition, many degradation products, such as norambreinolide, were reported from these tobaccos (4, 5). We could not recognize the presence of any labdanoid hydrocarbons or their oxygenated products in our Burley extract.
Phytofuran: Phytofuran was obtained as the first diterpenoid furan from tobacco extract (6) . In advance of the isolation of this compound, solanofuran was isolated from Burley tobacco and prepared via the dye-sensitized photo-oxygenation of solanone by Demole et al. (7) . Phytofuran was also prepared in a similar manner from neophytadiene (Fig. 6 ). These results may support the view that certain naturally , occurring terpenoid furans are formed from their conjugated diene precursors.
Mono and sesquiterpenoids:
Eight monoterpenoids and 12 sesquiterpenoids were obtained (Fig. 7) . In this group, solavetivone was a unique sesquiterpenoid which had a citrus-like fragrance (Fig. 8) . This compound is the first component which has a vetispirane skeleton in tobacco (8) . Solavetivone has been obtained as a major stress metabolite from potato tubers by Coxon et al. (9) . Recently, sesquiterpene glucosides with a vetispirane skeleton were isolated from the water-soluble portion of an acetone extract of flue-cured tobacco by Anderson et al. (10) .
Bovolides: Bovolides are unique in structure among natural substances (Fig. 9) . Dihydrobovolide has been isolated from cigar tobacco as a celery-like odor compound (11) . Hydroxydihydrobovolide was obtained (12) . This compound also had a celery-like odor.
Carotenoid-Related Compounds:
The compounds which seem to be degradation products of carotenoids are shown in Figur 10 . These carotenoid-related compounds may be formed by oxidative cleavage of conjugated double bonds of carotenoids such as lutein (Fig. 11 ).
Lutein and ~-carotene are known to be predominant carotenoid components in tobacco leaves (13 (Fig. 12) . Ohloff et al., 1973) .
Dehydrololiolide had a hay-like fragrance (16) . Recently, 3-oxoactinidol was obtained as a new tobacco constituent (16). 3-0xoactinidol was a very unstable compound and was readily converted to dehydrololiolide at room temperature. The plausible mode of the formation of dehydrololiolide from lutein was shown in Figure 13 .
SUMMARY
The constituents of the neutral volatiles in air-cured Burley tobacco were studied, and the following 19 substances were newly added to our lists: .,..
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Dehydrololiolide ganoids. These compounds have a characteristic aroma and are thought to be key flavor components in the essential oils of tobacco. The presence of any labdanoid hydrocarbons or their oxygenated products was not recognized in our Burley tobacco extract. Burley tobacco is thought to be deficient in labdanoid compounds.
ZUSAMMENFASSUNG
Die Bestandteile der neutralen fliichtigen Fraktion von "air-cured" Burleytabak wurden untersucht. Folgende 19 Substanzen konnten unserer Liste neu hinzugefiigt werden:
